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1. A solubilising carbohydrate polymer of. average 
molecular weight of about 2 - 30 kD according to the 
following formula: 




wherein m is 0.01% to 10.00%; 

n is 0.01% to 99.98%; 
p is 0.00% to 99.98% 
X is any linear or branched, substituted or 
unsiibstituted, or cyclo form of an alkyl, alkenyl, alkynyl, 
aryl, amine, amide, alcohol or acyl group; 

R'', R*'" are independently any linear or 
branched, substituted or \insubstituted, or cyclo form of an 
alkyl, alkenyl, alkynyl, aryl, amine, amide, alcohol, acyl 
group, any sugar sxibstituent or oligo polyoxa Ci - C3 
alkylene units; and 

Ri, R2 and R3 are independently any linear or branched, 
substituted or unsubstituted, or cyclo forms of any alkyl, 
alkenyl, alkynyl, aryl or acyl group. 

2 . A solubilising carbohydrate polymer according to claim 
1 wherein the m, n and p units form any arrangement in the 
solubilising carbohydrate polymer. 

3 . A solubilising carbohydrate polymer according to claim 
1 wherein the arrangement of the m, n and p Tinits are 
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random or in 




lock copolymer form. 
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4. A solijbilising carbohydrate polymer according to claim 
3 wherein the block copolymer is mnpmnpmnp. 

5. A solubilising carbohydrate polymer according to any 
preceding claim wherein the carbohydrate polymer is 
positively charged with a coiinter ion, 

6- A solvibilising carbohydrate polymer according to claim 
5 wherein the counter ion is represented by any negative 
ion, 

7. A solubilising carbohydrate polymer according to any 
of claims 5 and 6 wherein the counter ion is ions of any of 
the following: chloride, iodide, acetate and glucoronide. 

8 . A solubilising carbohydrate polymer according to any 
of claims 1 to 4 wherein when the monomer unit identified 
by n is uncharged (i.e. the hydrophilic side group is 
uncharged) then the carbohydrate polymer is uncharged and 
there will therefore be no counter ion. 

9. A solubilising carbohydrate polymer according to any 
preceding claim where X is selected from any of the 
following linear or branched, substituted or \msubstituted, 
or cycle groups: C1-C30; C8-C24; or C12-C18. 

10. A solubilising carbohydrate polymer according to any 
preceding claim wherein the X group is selected from any of 
the following: any type of fatty acid derivative of stearic 
acid, oleic acid, palmitic acid; N-hydroxysuccinimide acid 
and other activated acyl compounds; and anhydrides. 
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11. A soliibilising carbohydrate polymer according to emy 
of claims 1 to 8 wherein X is CH3 (CH2)i4CONH, or CH3 (CH2)a5NH. 

12 . A soliibilising carbohydrate polymer according to any 
preceding claim wherein Ri, R2 and R3 are independently any 
linear or brcinched, substituted or unsubstituted, or cyclo 
form of the following alkyl, alkenyl, alkynyl, aryl or acyl 
groups: C1-C30/ Ci-Cg; or Ci. 

13 . A soliibilising carbohydrate polymer according to any 
of claims 1 to 11 wherein Ri, R2 and R3 are Ci - C4 linear 
alkyl groups. 

14. A solubilising carbohydrate polymer according to any 
of claims 1 to 11 wherein all of Ri, R2 and R3 are CH3. 

15 . A solubilising carbohydrate according to any preceding 
claim wherein on some monomers the C2 nitrogen is not fully 
substituted and is present as a secondary or tertiary 
amine . 

16. A sol\ibilising carbohydrate polymer according to any 
preceding claim wherein R' , R" ' and R' ' • are independently 
any linear or branched, substituted or unsubstituted, or 
cyclo form of the following alkyl, alkenyl, alkynyl, aryl, 
amine, amide, alcohol or acyl groups: C1-C30; C1-C12; and Cx- 
Ce. 

17. A sol\abilising carboyhydrate polymer according to emy 
of claims 1 to 15 wherein R' , R' ' and R' • * are Ci - C4 
linear glycol based groups. 



18- A solvibilising carbohydrate polymer according to any 
of claims 1 to 15 wherein R' , R' ' and R' ' ' are any of the 
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following sugar substituents : glucose, galactose, fnactose 
and murainic acid. 

19. A solubilising carbohydxate polymer according to any 
of claims 1 to 15 wherein R' , R' ' and R' • • are oligo 
polyoxa Ci - C3 alkylene units such as ethylene glycol 
oligomers. 



20. A sol\ibilising carbohydrate polymer according to any 
10 of claims 1 to 15 wherein all of R* , R' • and R* ' ' are 
CH2OCH2CH2OH or CH2CH2OH. 



21. A solubilising carbohydrate polymer according to emy 
preceding claim wherein a carbohydrate polymer starting 

15 material to which additional hydrophobic and hydrophilic 
groups are attached has an average molecular weight of 
about 2 to 30 kD. 

22. A solubilising carbohydrate polymer according to any 
20 of claims 1 to 20 wherein a carbohydrate polymer starting 

material has a molecular weight of about 5 to 17 kD. 



23 . A solxibilising carbohydrate polymer according to any 
preceding claim wherein the X group is hydrophobic. 

25. 

24. A solTibilising carbohydrate according to any preceding 
claim wherein the Ri, R2 and R3 groups form a quaternary 
cunnmonium group which is hydrophilic. 

30 25. A solubilising carbohydrate polymer according to any 
preceding claim wherein a non- ionic hydrophilic group 
replaces NR1R2R3/ providing R' , R' • and R' ' • are equal to 
CH2O-Y and Y is a hydrophilic substituent- 
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26. A solubinsing carbohydrate polymer according to claim 
25 wherein hydrophilic siibstituents on the carbohydrate 
polymer are selected from the following: mono and oligo 
hydroxy C1-C6 alkyl, mono and oligo hydroxy sxabstituted C2- 
C6 acyl, C1-C2 alkoxy alkyl optionally having one or more 
of the hydroxy groups substituted on the alkos^ or alkylene 
groups, oligo or poly- (oxa C1-C2 alkylene); polyethylene 
glycol comprising up to 120 ethylene oxide units (i.e. a 
molecular weight of 5,000), and C1-C4 alkyl (oligo or poly 
oxa C1-C3 alkylene) optionally hydroxy substituted 
preferably oligo or polyglycerol ethers; wherein the 
replacement group for NR1R2R3 is joined via an ether linkage 
to a saccharide unit of the polysaccharide- 

27 . A solubilising carbohydrate polymer according to any 
of claims 25 and 26 wherein the r\ r" and R " groups are 
also hydrophilic . 

28. A solubilising carbohydrate polymer according to any 
preceding claim wherein the ratio of m:n:p have the 
following range: 0.1:1:98.9 to 9:91:0; 1:5:96 to 8:50:42; 
or 3:10:87 to 5:19:76. 

29. A solubilising carbohydrate polymer according to any 
preceding claim wherein the total number of monomer units 
of m+n+p are about 10 to 100 . 

30. A solubilising carbohydrate polymer according to any 
preceding claim wherein the total number of monomer units 
of m+n+p is less than about 2 00. 



31. A solubilising carbohydrate polymer according to any 
preceding claim where the number of X groups does not 
exceed 10 for every 100 monomer groups in the carbohydrate 
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32 . A solubilising carbohydrate polymer according to any 
preceding .claim wherein the sol\ibilising carbohydrate 
polymer also contains additional target ting groups such as 
peptides, antibodies and other ligands, for example, folate 
and transferring ligemds which allow the polymer to target 
endogenous receptors and thus target its drug payload to 
such endogenous receptors at the site of pathology. 

33. A method of forming a sol-ubilising carbohydrate 
polymer according to any preceding claim wherein the method 
coit5)rises ; 

depolymerising a carbohydrate polymer to form 
depolymerised carbohydrate ; 

reacting the depolymerised carbohydrate with a first 
reactive compound to form hydrophobic side-groups on the 
carbohydrate backbone and thus form hydrophobically 
substituted depolymerised carbohydrate; and 

adding a second reactive coinpo\ind to the 
hydrophobically svibstituted depolymerised carbohydrate to 
quatemarise an amine group and thereby form the 
solubilising carbohydrate polymer. 

34. A method according to claim 33 wherein the 
carbohydrate polymer is selected from the following: glycol 
chitosans, dextrans, alginic acids, starches, dextran, guar 
gums and all other carbohydrate polymers. 

35. A method according to any of claims 33 and 34 wherein 
the carbohydrate polymer is depolymerised with any of the 
following: an acid, a base, or enzyme. 

36. A method according to claim 35 wherein the acid used 
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to depolymerjni^ the carbohydrate polymer is^elected from 
any of the following: HCl, H2SO4/ HNO3 or HF. 



37. A method according to any of claims 33 to 36 wherein 
5 the carbohydrate polymer is depolymerised for a few days, 
for example, 48 hours, then isolated and subjected to 
further depolymerisation dependent on the average molecular 
weight of solubilising carbohydrate polymer required. 

10 • 38. A method according to any of claims 33 to 37 wherein 
the average molecular weight of carbohydrate polymer to be 
depolymerised is about 3 to 30 kD or optionally about 15 
kD. 

15 39. A method according to any of claims 33 to 38 wherein 
the first reactive coittpound which forms the hydrophobic 
side -groups on the depolymerised carbohydrate polymer is 
selected from any of the following: any type of fatty acid 
derivative of, for example, stearic acid, oleic acid, 

20 palmitic acid; organo halides such as alkyl, alkenyl, 
alkynyl, cyclic or non-aromatic halides, acyl chlorides, 
anhydrides, N-hydroxysuccinimide and other activated acyl 
compounds capable of being attacked on the CI carbon by a 
compoxind capable of nucleophilic attack. 

25 

40. A method according to any of claims 33 to 38 wherein 
the first reactive coittpound which foarms the hydrophobic 
side-groups on the depolymerised glycol chitosan is 
selected form any of the following: hexadecyl bromide, 

30 dodecyl bromide, myristic acid N-hydroxysuccinimide . 

41. A method according to claim 39 wherein the fatty acid 
derivative is palmitic acid N-hydroxysuccinimide; palmitic 
acid benzotriazole carbonate; palmitaldehyde; palmitoyl 
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42 . A method according to any of claims 33 to 41 wherein 
the second reactive corapoiind is an organo halide wherein 
the organo is selected from any linear or branched, 
siibstituted or vmsubstituted, or cyclo form of any alkyl, 
alkenyl, alkynyl, aryl, amine, amide, alcohol or acyl 
group - 



43 . A method according to any of claims 33 to 41 wherein 
the second reactive corapoiind is any linear or branched, 
substituted or unsubstituted, or cyclo form of the 
following alkyl, alkenyl, alkynyl, aryl, amine, amide, 
alcohol or acyl groups: C1-C30; C1-C12; Ci-Ce; or Ci. 



44 . A carbohydrate polymer according to any of claims 1 to 
32 and a pharcnaceutically acceptable carrier 

45 . A carbohydrate polymer according to claim 44 wherein 
the ratio of carbohydrate polymer to pharmaceutical 
acceptable carrier ranges from 0.05 wt. % to 10 wt. %. 



46 . A pharmaceutical composition coirprising a carbohydrate 
polymer according to any of claims 1 to 32 eind a drug. 



47 . A pharmaceutical composition according to claim 46 
wherein the drug is selected from any of the following: 
prednisolone; cyclosporine; oestradiol, testosterone, drugs 
with multicyclic ring structures which lack polar groups 
such as paclitaxel and drugs such as etoposide. 

48. A pharmaceutical composition according to any of 
claims 46 and 47 wherein the ratio of carbohydrate polymer 
to the drug is 10 wt. % : 5000 wt. %. 
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49. A pharmaceutical composition according to. any of 
claims 46 and 47 wherein the ratio of carbohydrate polymer 
to drug to pharmaceutically acceptable carrier is about 1 
mg : 1-5 mg : 1 g. 

50. A pharmaceutical composition according to any of 
claims 46 to 49 wherein the pharmaceutical composition is 
in the form of any of the following: tablets / 
suppositories, liquid capsule, powder form, or a form 
suitable for pulmonary** del iveary. 

51. A method of dissolving poorly soluble drugs in a 
carbohydrate polymer wherein the solubilising carbohydrate 
polymer has a specifically designed average molecular 
weight, and specific type and amount of hydrophilic and 
hydrophobic side-groups substituted on a carbohydrate 
polymeric backbone whereby on dissolving a poorly soltable 
drug in the solvibilising carbohydrate polymer a 
siibstantially clear solution is obtained. 

52 . A method according to claim 51 wherein the solubilising 
carbohydrate polymer is selected from any derivatives of 
the following: chitosans, dextrans, alginic acids, 
starches, dextran, guar gums and all other carbohydrate 
polymers . 

53 . A method according to claim 51 wherein the 
carbohydrate polymer according to any of claims 1 to 32 is 
used. 



54. A method according to any of claims 51 to 53 wherein 
the poorly soluble drug is selected from any of the 
following: cyclosporin, steroids such as prednisolone, 
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tosterone, drugs with mul^Kcyclic - ring 
structures which lack polar groups such as paclitaxel and 
drugs such as etoposide. 



